OBJECTIVE: To determine changes in the prevalences of overweight and obesity between 1980 and 1991 in French adults. DESIGN: Two cross-sectional studies were performed in 1980 and 1991 by the French National Institute of Statistics and Economics Studies in representative samples of the non-institutionalized French population using a similar random sampling of households from the last available national population census. Overweight and obesity were de®ned, based on reported height and weight, by a body mass index (BMI)! !25 kgam 2 and! !30 kgam 2 , respectively. As age and socioeconomic class (SEC) distributions changed between 1980 and 1991, results were compared before and after a direct age class and SEC standardization of the 1991 data, according to the 1980 population distribution. SUBJECTS: 6792 men and 7150 women in 1980, 7250 men and 7856 women in 1991, aged at least 20 y, about 1a a2500 th of the French non-institutionalized adult population. RESULTS: In women, between 1980 and 1991, there were slight increases in the prevalences of obesity (from 6.3% to 7.0%, P`0.08) and of overweight (26.8% and 27.5%, not statistically signi®cant NS). These increases were most pronounced in women aged 20 ± 29 y (obesity: 1.4 ± 2.1%, P`0.15; overweight: 8.0 ± 11.5%, P`0.01). In men, the corresponding prevalences were 6.4% and 6.5%, (NS), and 39.4% and 40.8% (NS). After standardization, the increases in the prevalences of obesity and overweight were even higher between 1980 and 1991 in women (the standardized prevalences in 1991 were respectively: 7.8% and 28.9%), but were unchanged in men. CONCLUSIONS: There were slight overall increases in the prevalences of overweight and obesity between 1980 and 1991 in both genders, which were most pronounced among young women. Changes in the age and SEC distribution in the French population have limited the increase in the prevalences of overweight and obesity in women. These results, based on reported data, may underestimate the prevalences of overweight and obesity and their increase. Nevertheless, the prevalences of reported obesity are similar to those of other European countries, such as Sweden and The Netherlands, and lower than in the UK, USA and Canada.
Introduction
Over the last two decades, the prevalence of obesity has increased at an alarming rate in westernized countries, 1 especially in the USA, Canada and in the United Kingdom. 2 ± 6 The growing prevalences of obesity are becoming a public health concern, because they herald a possible increase in metabolic and cardiovascular diseases (CVDs), as well as in sleep apnea syndrome, back and joint pain, and gallbladder diseases. 7, 8 Furthermore, obesity has socio-economic consequences at the individual level as well as on public health. 9 In all countries, there is a very clear inverse gradient between obesity and socio-economic class in women. 10 Currently, little data is available on the evolution of the prevalence of overweight and obesity in France, and most are in samples that could not be considered as representative of the adult population 11, 12 or did not use 13 the de®nition of obesity recently recommended by the International Obesity Task Force and accepted by the World Health Organization (WHO). 14 In this report, we compare the prevalences of overweight and obesity in 1980 and 1991 in representative samples of the French adult (age ! 20 y) population.
Material and methods
The French National Institute of Statistics and Economics Studies (Institut National de la Statistique et des Etudes Economiques: INSEE) uses decennial studies of representative samples of French households to estimate medical consumption. 15 The last two studies were from April 1980 ± March 1981 and from April 1991 ± March 1992. In both surveys, a multi level strati®ed random sample was taken from the list of households established by the last available national population census (1975 census for the 1980 study, 1982 census for the 1991 study). People living in institutions (retirement homes, penitentiaries, religious communities, hospitals, etc), in mobile homes or without any home were not included. According to the 1982 and 1990 national censuses, 97.6% and 97.8% of the French population could be considered as non-institutionalized. 15 Data were collected during a home visit by an investigator. At least one person living in the household was questioned. Anthropometric data (height and weight), gender, date of birth and socio-economic class (SEC) were reported. The SEC classi®cation was: farmers; businessmen, self-employed and tradesmen; professionals; technicians; employees; manual workers (agricultural labourers included); subjects who have never worked; students; and military service. Except for young men performing military service, the SEC used was the highest during adult life. Only subjects ! 20 y were included in the analyses to ensure a stable height. Body mass index (BMI) was calculated as the weight expressed in kg divided by the square of the height in meters. Following WHO recommendation, 14 overweight was de®ned as a BMI ! 25 kgam 2 and obesity as a BMI ! 30 kgam 2 . Univariate statistical analyses used w 2 tests and ttest. Analysis of covariance was used for age adjustment. All analyses were performed by gender. To take into account the variations in the age, class and SEC distributions of the French population between 1980 and 1991, the 1991 data were directly standardized according to the 1980 distribution. Three age classes were de®ned: young (20 ± 39 y), middle-aged (40 ± 59 y), older ( ! 60 y). As there were few men who had never worked and few students in both genders over the age of 30 y, they were not used for the standardization.
Results
In 1980 ± 1981, 10 408 households were sampled, 8064 could be contacted, 455 (5.6%) declined to participate. Data were available from 7323 of the 7609 households that accepted the ®rst interview (90.8% of the contacted households). In 1991 ± 1992, 11 549 households were sampled, 8832 were contacted, 592 (6.7%) declined to participate and data were available in 8235 (93.2% of the contacted households). These households accounted for 21 007 and 21 586 persons in 1980 and 1991, respectively, around 1a2500 th of the total French population in both studies. After exclusion of missing or invalid data, and of pregnant women, the analyses were carried out on 6792 men and 7150 women in 1980 and 7250 men and 7856 women in 1991. Socio-demographic data are presented in Table 1 .
In men, there were, between 1980 and 1991, slight but non signi®cant increases in mean BMI (24.6 kgam 2 to 24.7 kgam 2 , P`0.27) and in the prevalence of overweight (39.4% to 40.8%, P0
.10), but this trend was not observed for obesity (6.4% to 6.5%). In women, the trend for an increase in mean BMI (23.2 kgam 2 to 23.3 kgam 2 ) and prevalence of overweight (26.8% to 27.5%) between the two studies was not statistically signi®cant, but the difference in the prevalences of obesity (6.3% in 1980, 7.0% in 1991), an 11% increase, was of borderline signi®cance (P`0.08). The increase was most pronounced in young women (20 ± 29 y), with a 44% increase in the prevalence of overweight from 8.0% to 11.5%, P`0.01, and a 50% increase in the prevalence of obesity from 1.4% to 2.1%, P`0.15 ( Figure 1 ). 
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The distribution of age and SEC (Table 1) changed signi®cantly between 1980 and 1991 in both genders, which may affect the prevalence of obesity. Age and BMI are indeed strongly associated. In both studies, the mean BMI increased sharply until the age of 49 y, reached a plateau and decreased in the seventh decade ( Figure 2 ). Similarly, percentages of overweight and obese people increased until the age class of 60 ± 69 y ( Figure 1 ). Percentages of subjects with BMI ! 25 kgam 2 were signi®cantly higher in men than in women in all age classes (P values`0.006): they were close to 50% in men and 40% in women for both studies in the 50 ± 69 y age class. In contrast, the percentages of obese subjects were similar for both genders.
There was also a signi®cant association between SEC and BMI (Table 2) , in both genders, in both studies (all P`0.003). For men, in both studies, professionals, technicians and employees were the lightest, and farmers and businessmen were the heaviest. In women, in both studies, professionals, businesswomen and technicians were the lightest, and farmers, manual workers and women who had never worked, were the heaviest. After adjustment for age, slight increases of mean BMI were observed in each SEC between 1980 and 1991. The increase was signi®cant in male professionals (24. Table 2 ). Between 1980 and 1991, there was a decrease in the proportions of farmers and manual workers, and higher percentages of professionals, technicians and students for both genders in 1991. In men, there was also a decreasing proportion of employees and an increasing proportion of businessmen. Contrasted with men, the percentage of employees sharply Businessmen, self employed and tradesmen. *P`0.03; **P`0.002.
Prevalence of obesity in French adults
To evaluate the effect of the changes in the age class and SEC distribution of the French population between 1980 and 1991 on the prevalences of overweight and obesity, we performed a direct standardization of the 1991 data according to the 1980 distribution. In men, the prevalences of overweight and obesity were similar in 1991 before (40.8% and 6.5%) and after (40.8% and 6.4%) standardization (Table 3 ). In women, the increases in the prevalences of overweight and obesity were higher in 1991 after standardization (28.9% and 7.8% vs 27.5% and 7.0% before standardization) ( Table 3 ).
Discussion
Trends in the prevalence of obesity in European countries are available for several countries including England, Sweden, Finland, Germany, Spain and The Netherlands. 7 The prevalences of obesity have increased by about 10 to 40% in the majority of European countries in the past 15 years. The most dramatic increase has been reported in the UK, where the prevalence of obesity doubled in the past 15 years. The present data indicate that in France, there has been a limited increase in the prevalence of overweight and obesity in adults, which was only statistically signi®cant in young women.
Prevalences of overweight and obesity
The results of the INSEE studies are similar to those of a French study with reported BMI in 1988, Laurier et al, 11 de®ning obesity as a BMI ! 29.4 kgam 2 for men and ! 27.4 kgam 2 for women, found that in subjects aged 16 ± 50 y, the percentages of reported obesity were 4.5% for men and 8.9% for women, results which do not differ from the prevalences in the INSEE studies in the same age range, when the same de®ni-tions are used. The French centres of the MONICA studies 12 showed, in subjects aged 35 ± 64 y, a higher prevalence (9 ± 20%) of measured obesity (BMI ! 30 kgam 2 ) than the INSEE studies in the same age range. The discrepancies may be explained by the different methodologies, but also by the fact that participants in the MONICA studies were probably more concerned by their cardiovascular risk and might differ from a representative sample in their prevalence of risk factors (including obesity).
Compared with other European studies based on reported measures, the results of the 1991 French cross-sectional study showed prevalences of obesity (BMI ! 30 kgam 2 : 6.5% in men and 7.0% in women) similar to those observed in most countries at the same time: for men and women, 7.0% and 6.1%, respectively, in Italy, 16 8.9% and 8.6%, respectively, in Spain, 17 5.1% and 7.1%, respectively, in The Netherlands, 7 5.3% and 9.1%, respectively (BMI ! 28.6 kgam 2 in women) in Sweden. 18, 19 They are however lower than those observed in the USA and Canada in contemporary surveys. In Canada, 5 the prevalences of BMI ! 27 kgam 2 were 30% for men and 20% for women, higher than corresponding French prevalences of 22% and 17%. In the USA, 3 In France, as in many studies that used reported 17 ± 19 or measured 2,4 data, the prevalence of obesity increased sharply with age in young adulthood. In the INSEE studies, the percentages of overweight and obesity almost doubled between 20 ± 29 y and 30 ± 39 y. This has also been observed in a prospective study, 20 which showed that young adulthood was a period of increased risk for weight gain.
Changes in the prevalence of obesity between 1980 and 1991
The results of the European surveys, based on reported weight and height available at different times within a country, showed an increase in the prevalence of obesity of 0.4% for men in Sweden between 1980 and 1988, 19 and of 1.4% for men and 1.1% for women in the Netherlands between 1982 and 1991, 7 compared to 0.1% and 0.7% in the INSEE studies between 1980 and 1991. In the USA, in a shorter time period (1987 ± 1993) , the increase in the prevalence of obesity (de®ned by higher BMI cutpoints: 31.1 kgam 2 in men and 32.3 kgam 2 in women) was, respectively in men and women, twice (2.0%) and three times (2.9%) the rates observed in the above European countries. 3 It is, however, noteworthy that Europe is not homogenous at displaying small increments in the prevalence of reported obesity. Increases of equal or greater magnitude (1.9% in men and 1.0% in women) than those of the above European countries (six years) . 17 Moreover, results from England, based on measured data, are indicative of a doubling in the prevalence of obesity since 1980 6 . In the INSEE studies, the increase in the prevalence of obesity was most pronounced in young women. A rising prevalence of obesity in young adulthood has been shown in several studies that used reported 17 ± 19 or measured 2 height and weight. In the longitudinal follow-up of the First National Health and Nutrition Examination in the US, young women had the highest risk of weight gain, 20 but this pattern has not been found consistently in other longitudinal studies. 21, 22 In Sweden, 18, 19 as in France, obesity increased in every age class, except the oldest (75 ± 84 y). This may be explained by selection bias: obese subjects may die earlier 23 or a higher life expectancy may be associated with better social conditions where obesity is less prevalent. In both genders, an increase in the adipose tissue volume, a different distribution of this tissue, sarcopenia and osteopenia occur with aging. 24 Thus, a similar BMI in young and elderly individuals may hide differences in the adipose tissue due to a loss of muscular mass and bone tissue. However, in the USA, the prevalences of overweight and obesity were still increasing in the elderly. 2, 3 Lower SEC and subjects with low educational levels seem to have a higher prevalence of obesity. 3,5,10,17 ± 19 However, it is noticeable that trends for an increasing mean BMI were observed in almost every SEC in both genders in the French studies. This suggests that the environmental factors associated with this increase in obesity are present in the entire French society.
After standardization on age and SEC, increases in prevalences of overweight and obesity were enhanced in women. This was partly due, in 1991, to a lower proportion of women who had never worked, a SEC in which obesity prevalence was among the highest in both studies. The results remained unchanged after standardization in men. These results, in accordance with other studies, 10 suggest that the in¯uence of SEC on the development of obesity is more important in women than in men.
Limitations of the INSEE studies
The ®rst limitation comes from the use of reported data. Comparisons between self-reported and measured data, obtained from the same subjects, have shown in various populations 25 ± 30 that heights were frequently over-estimated and weights under-estimated, resulting in a lower mean BMI with selfreported data, with, however, average errors never exceeding 7 1 kgam 2 . Nevertheless, when BMI is used as a qualitative trait, signi®cant misclassi®ca-tions could result. 25 ± 30 For example, the recommended threshold of a BMI ! 30 kgam 2 based on reported data led to sensitivities for the identi®cation of subjects with measured BMI ! 30 kgam 2 of 0.55 in Swedish women 30 and which never exceeded 0.70 in other studies. The tendency to under-estimate weight was more pronounced in women, whatever the age, and in both genders in young adulthood. Underreporting was widespread, seen in every SEC, 30 and at every educational level. 27 There are differences in underreporting between studies. American reports were closer to their real weights 27, 28 and variations were observed between European studies. 25, 26, 30 Therefore, it is not possible to estimate a correction factor that could be applied to obtain actual prevalences of overweight and obesity from self-reported data.
Weight underreporting is a well-known bias of studies based on reported data. However, it is important to realize that large-scale studies using measured data are also subject to bias, if they are not representative of the national population. For example, in France, the comparison of the reported data from the 1980 INSEE study with measured data collected around the same time in a large Social Security Centre in the central-western region showed similar 90th percentiles for BMI until 54 y. 13 After 55 years, the 90th percentiles were below those of the INSEE study by 0.4 kgam 2 in men and 0.6 kgam 2 in women. The under-reporting bias may therefore have been compensated by a selection bias towards healthier subjects presenting for a screening in a Social Security Centre.
The INSEE studies were limited to households and non-institutionalized people. Subjects in institutions may well have different BMI than the others, but the proportion of institutionalized people in France did not change between the two studies and remained below 3%. 15 In addition, these subjects have not been taken into account in other studies in the literature, 3,5,17 ± 19 thus the comparisons between studies should not be altered by the restriction to non-institutionalized people.
No data were available for people who refused the interview or who were not contacted. The percentage of refusals was low (`7% in both studies), but 22.5% in 1980 and 23.5% in 1991 of the sampled households could not be reached (in part, because of empty or demolished houses, or transformations to shops). However, as people in precarious situations are dif®-cult to contact and seem to have a higher risk of developing obesity, 31 an under-estimation of the prevalences of obesity and overweight may result.
Conclusion
The INSEE studies indicate that France has one of the lowest prevalences and increases of obesity among the American and European studies that have used reported weight and height. Nevertheless, a signi®cant increase in the prevalence of overweight has been Prevalence of obesity in French adults G Maillard et al documented in younger women. In addition, one epidemiological study has shown a major increase in the prevalence of obesity in young children in the south of France. 32 Therefore a continuous monitoring of the prevalence of obesity, as well as a better understanding of the reasons of the relative resistance to obesity of adults in some European countries such as France and The Netherlands, would be of great interest for preventing an epidemic of obesity in our country.
